The aim of this study is to examine Lithuanian household consumption changes, their convergence within the EU-15 and implications for the environmental impact. During the period of 1995-2007 the household consumption in Lithuania rose up 2.7 times. Substantial growth of consumption expenditure was observed to luxuries such as recreation, culture, education, while the slowest growth -to necessities such as food and housing. During the analyzed period Lithuania converged towards the Old Member States by two thirds of the household consumption structure categories. Response of the most consumption categories considered as necessities (food, housing, etc.) to growth of the income was inelastic i.e. consumption in these categories grew up slower than the income. On the contrary, elastic response of consumption categories considered as luxuries (recreation and culture, miscellaneous goods and services, education) to the income increase was characteristic i.e. their consumption grew up faster than the income. Whereas, during the period of 1995-2007 the biggest growth of consumption was characteristic of both the consumption categories with lower environmental impact, referring to the EEA (2010) emission intensities calculation and the changes in consumption structure which decelerated an increase in emissions of greenhouse gases by 19 %, and acidifying compounds by 6 %.
Introduction
Sustainable consumption and production are arguably the most challenging aspects of sustainable development (Jackson 2006 , Kuhndt 2008 , Nash 2009 . Over recent decades consumption patterns and lifestyle in developed countries have become much more materially intensive and present an essential threat to sustainability. R. Kok et al. (2006) show that largest part of environmental load is allocated to household consumption. A. C. Kerkhof et al. (2009) have confirmed that the environmental impact increases hand in hand with growing household consumption. However, the distinct household consumption categories have different environmental impact (Kerkhof, Nonhebel, Moll 2009 , EEA 2010 , Feng, et. al. 2011 , while changes in structure of household consumption can lead to the essential changes in consumption related environmental impact.
In the integration process to the EU Lithuania approached the Old Member States (EU-15) agreeably to GDP, comparative price level and total household consumption expenditure (Liobikienė, Mandravickaitė 2011). As far as the structure of household consumption expenditure is concerned, Lithuania and the EU-15 should converge because the majority of literature confirms that the change of household consumption structure is mostly determined by the increased income (Welsch, Kühling 2009 , Vistwanathan, Rosa 2010 , Feng, Zou, Wei 2011 and by the prices which are partially relevant to the European integration process (Yu et al. 2003 , Chen, Chou 2010 .
Along with an increase in the income higher part of consumption expenditure is addressed to luxury goods, whereas procurement of necessity goods might have a tendency to stabilize (Selvanathan, Selvanathan 2003 , Lyons, Mayor, Tol 2009 resulting in changes of consumption structure (Clements, Wu, Zhang 2006 , Duarte et al. 2010 , Feng, Zou, Wei 2011 . Increase in prices can lead to significant changes regarding the household consumption and its structure (Schleich, Hillenbrand 2008 , Fisher, Otto, Voss 2010 . According to consumption response to prices, different categories of consumption are divided into price sensitive and non-sensitive groups. Luxury goods and services usually tend to be more price sensitive than necessities (Selvanathan, Selvanathan 2003 , Lyons, Mayor, Tol 2009 .
The basic aim of this paper is to analyze differences in consumption structure of Lithuania and the EU-15 and to evaluate the course of their convergence. Moreover, this paper pursues a goal of revealing what implications are observed for environmental impact by the growth of household consumption and changes in its structure.
Data and methodology issues
This study covers the period from the beginning of recovery of Lithuanian economy up to the current financial crisis (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) . The structure of household consumption was divided according to the Classification of Individual Consumption According to Purpose (COICP) and the household consumption expenditure categories were split into 11 groups: food and non-alcoholic beverages, clothing and footwear, housing (water, electricity, gas and other fuels), furnishings and household equipment (furnishings, household equipment and routine maintenance of the house), health, transport, communication, education, recreation and culture, restaurants and hotels, miscellaneous goods and services. Data for measuring the structure of household consumption expenditure were used in current prices and obtained from statistical offices of the EU (Eurostat). To identify alterations of consumption patterns of Lithuania, the household consumption expenditure was used by the categories at constant prices per resident. To estimate response to disposable income (in constant prices) and prices variance for household consumption the data were obtained from statistical offices of Lithuania.
To evaluate the convergence of Lithuanian household consumption expenditure structure and those of the EU-15, an X-convergence approach (Wibber and Whites, 2009 ) is applied. The Xconvergence refers to comparison of two periods of time and countries. The values of the X-convergence for different consumption categories are calculated as follows (Eq. 1):
where: ypercentages of the household consumption expenditure categories for countries i (EU-15 average) and j (Lithuania); tbeginning of the analyzed period; t.+k -end of the analyzed period.
The closer the X-convergence values are to zero, the more the analyzed and other countries converge. On the contrary, the closer the X-convergence values are to 1 or -1, the weaker is convergence. The values of the X-convergence above 1 or -1 are indicators of divergence. Finally, if the X-convergence values are negative, it means that the countries according to the share of expenditure for relevant consumption category are switching their positions, which means that at the beginning of the analyzed period a certain country had a larger share of expenditure for particular consumption categories, but at the end of that period of time its share of expenditure for that given consumption category is lower than that of the compared country.
To evaluate consumption expenditure response to main determinants -disposable income and prices the coefficient of elasticity is used. The elasticity coefficient is considered to be the ratio of the percentage change in consumption to the percentage change in disposable income or prices. For this purpose linear regression of log-transformed indicators of consumption and disposable income (or prices) is calculated and the coefficient β from regression could be directly read as elasticity coefficient (Wilkie, Godoy 2001 , Hupkova et. al. 2009 , Gerbens-Leenes et. al. 2010 , Zhou et. al. 2011 . Thus the elasticity estimation equation is specified as follows (Eq. 2):
where: ln(Yi) -household consumption expenditure for category i in constant prices; ln(I) -disposable income in constant prices; ln(Pi) -price of consumption category i. β -coefficient shows the value of disposable income and price elasticity. For different determinants -disposable income and prices, coefficient of elasticity β conveys different meanings. In the case of disposable income, when 0< β <1, it shows inelastic consumption, when consumption grows less than disposable income. The commodities in possession of this value of elasticity coefficients are usually attributed to the necessities. The value of β >1 displays that response of consumption to increased income is elastic, i.e. the consumption of this category grows faster than the income and it is usually typical of luxury goods.
In elasticity estimation of prices, the negative coefficient (β <0) displays that in the case of price growth consumption decreases However, the negative ratio between consumption and prices could also show a price reduction and a consumption increase, thus it depends on the course of price changes. On the contrary, the positive elasticity coefficient of prices response to household consumption categories indicates the growth in consumption along with the rise in prices. The value of 0< β <1 shows inelastic response which means that despite a price increase the consumption grows, but slower than a price increase does. The commodities in possession of inelastic response of prices growth are attributed to rather expensive and price sensitive consumption groups. The elastic response to consumption of price growth is indicated by coefficient β>1. It displays that consumption grows faster than prices rise up and it shows that commodities are rather cheap and consumption is tending to grow faster despite the growth in prices.
The last part of the study is devoted to the analysis of the environmental impact related to distinct household consumption categories regarding the intensities of acidifying compounds and greenhouse gas emissions. The rough evaluation of consumption related environmental impact is based on the the outcomes of the special study (2010) in 9 EU countries -Austria, Czech Republic, Germany, Denmark, France, Italy, Netherlands, Portugal and Sweden. The Environmental Input-Output-Analysis (EIOA) -as an analytical tool to integrate environmental pressures into macro-economic modelling (compatible to National Accounts) is applied. In this analysis direct and indirect emissions of acidifying compounds and greenhouse gases along the production chains ending in final products are evaluated (including domestically produced and imported goods). From the NACE classification they are converted into 12 consumption categories according to the Classification of Individual Consumption According to Purpose (COICOP).
With references to these data the rough estimation of the aggregate emissions of acidifying compounds and greenhouse gases in Lithuania has been performed for distinct household consumption categories in two scenarios.
According to the first (hypothetic) scenario it is presumed that the structure of consumption does not experience any changes and consumption in all categories grows up at the same rate as total household consumption (stable structure). Second scenario is based on real growth of consumption categories, which conveys real changes in consumption structure during the period of 1995-2007. The aggregate Lithuanian environmental impact of household consumption for both scenarios is calculated summing up the values of the distinct consumption categories expenditure multiplied by a corresponding value of emission intensities (greenhouse gas emissions, acidification).
Results

1. Structure of Lithuanian and EU-15 household consumption expenditure and their convergence
Structure of Lithuanian consumption expenditure in comparison with the EU-15 had essential differences at the beginning of the analyzed period ( Fig. 1.) . In 1995 major differences were observed in a share of household expenditure for food and non-alcoholic beverages. For this consumption category Lithuanians allocated three times bigger part of expenditure -44 % as compared to 14% in the EU-15. Considering almost all other consumption categories, citizens of the EU-15 countries allocated the bigger share of expenditure than Lithuanians. Approximately a three times bigger share of home budget was allocated in the EU-15 than in Lithuania for restaurants and hotels, and for miscellaneous goods and services. The share of expenditure for recreation and culture, also for furnishings and household equipment in the EU-15 exceeds approximately twice that in Lithuania. Least disparities in the share of home budget of Lithuanians and EU-15 citizens are typical of housing, clothing and footwear, also of health care categories.
Hence, it can be seen that in1995 the shares of expenditure for two main necessity categories -food and housing comprised two thirds of general expenditure in Lithuania, whereas in the EU-15 these two positions comprised only one third of general expenditure. As to luxury items, such as recreation and culture, restaurants and hotels, communication, education also for miscellaneous goods and services they amounted to almost three times larger budget share in the EU-15 than in Lithuania. 
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Fig.1. Structure of household consumption expenditure in Lithuania and the EU-15 countries (1995)
In the EU-15 consumption structure did not experience any essential changes during the analyzed 1995-2007 year period. However, it changed rather drastically in Lithuania. It can be seen (Fig. 2) that in Lithuania the share of expenditure for food and nonalcoholic beverages decreased most and in 2007 it made only 26%, though it still occupied a largest share. In the EU-15 countries the most essential increase and approaching the share of home budget was for furnishings and equipment, transportation, recreation and culture, and other luxury items with an exception of expenditure for restaurants and hotels.
Thus 
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Fig.2. Structure of household consumption expenditure in Lithuania and the EU-15 countries (2007)
To estimate the convergence level for home budget structure in both Lithuania and the EU-15, the X-convergence approach was applied. As it has been presented in methodology, the closer value of Xconvergence to zero indicates a faster convergence process. And if the value is above 1, it shows divergence of household consumption expenditure structure. Figure 3 depicts that from all eleven household consumption expenditure categories Lithuania converged with the EU-15 by seven of them. The strongest convergence is noticed in the budget share for communication, furnishings and household equipment, thus displaying that Lithuania is approaching the EU-15 most of all in the latter categories. Convergence of an expenditure share for recreation and culture, food, non-alcoholic beverages, miscellaneous goods and services is also clearly seen, but the values of X-convergence are bigger than those of the above described consumption categories, indicating the slower convergence rate. Convergence was the weakest in a share of transport expenditure and the value of X-convergence was negative. This result reveals that Lithuania has overtaken and even surpassed the EU-15 in the budget share for this item 
Fig.3. X-convergence level for different home budget items between Lithuania and EU-15 during 1995-2007
Meanwhile, Lithuania diverged from the Old Member States by four categories out of all household consumption expenditure categories. The weakest divergence occurred of household expenditure for restaurants and hotels. In the case of the budget shares for housing, health, clothing and footwear the biggest and negative divergences have occurred. The most essential divergence of all consumption expenditure categories is evident in a housing item. In this case, the negative values of X-convergence reveal that in Lithuania in those consumption categories the budget shares declined, while in Old Members they grew-up.
Summing up the presented data, a conclusion can be drawn that in general the essential convergence of the home budget structure in Lithuania and the EU-15 took place during 1995-2007.
Growth
in Lithuanian household consumption expenditure and its determinants
In Lithuania general household consumption expenditure per capita (in constant prices) increased 2.7 times during the period of 1995-2007. A quite different rate of consumption increase was characteristic of different consumption categories (Fig.4) . The most essential growth in expenditure was observed for recreation and culture and in 2007, for this consumption category citizens of Lithuania spent 8.6 times more than in 1995. The expenditure for furnishings and household equipment and also for education rose very fast as well, and it has approximately increased six times. Very low growth was typical of expenditure for restaurants and hotels (2.1 times), also for food and non-alcoholic beverages (2.3 times). The fact that growth in expenditure for food and non-alcoholic beverages was one of the lowest could be explained that when the basic need for food approaches the level of satisfaction, expenditures for this consumption group do not grow up so fast (Yu et al. 2003 , Gerbens-Leenes et al. 2010 . Only the real (in constant prices) expenditure for housing underwent almost no changes during the analyzed period. Lithuanian household consumption expenditure for consumption purposes (COICOP), at constant prices during 1995-2007 (1995=100%) The household consumption expenditure is mostly influenced by disposable income and price changes, which are partially relevant to the integration to the EU (Selvanathan, Selvanathan 2003 , Clements, Wu, Zhang 2006 , Lyons, Mayor, Tol 2009 , Duarte et al. 2010 , Feng, Zou, Wei 2011 , Liobikiene, Mandravickaite 2011 . Considering the trend of growth in disposable income, as depicted in Figure 5 , during the analyzed period the income increased 2.5 times, however an increase in household consumption expenditure was higher 2.7 times.
Increase in prices of distinct consumption categories differed greatly. The highest growth in prices was observed for communication and housing. Meanwhile the prices for recreation and culture, clothing and footwear also for furnishings and household equipment were reducing from 1998 to 2004 whereas the prices for clothing and footwear continued declining until 2007.
In order to evaluate elasticity of consumption response to alterations of disposable income and prices, elasticity coefficient β is used as presented in methodology. As it seen from Table 1, response to a disposable income increase for consumption of food and non alcoholic beverages, restaurants and hotels also housing was inelastic (coefficient of elasticity β<1). These were commodities whose expenditure increased less than their income increase. Similar results concerning food and non-alcoholic beverages also housing were gained by other authors (Selvanathan, . Selvanathan 2003 , Clements, Zhang, 2006 . Research in Ireland has shown that only for food consumption inelastic response is characteristic to increase of income (Lyons, Mayor, Tol, 2009) . These results reveal that in Lithuania as well as in other countries the consumption of necessities as food and non-alcoholic beverages, also housing, is tending to increase less than disposable income. However, during the period of 1995-2007 the consumption for restaurants and hotels, which is considered as luxury, grew slower than disposable income. It conveys that Lithuanians preferred to spend more for the other consumption categories than for restaurants and hotels. 
Disposable income
Fig.5. Growth rates of prices of distinct household consumption categories and disposable income (in constant prices) in Lithuania during 1995-2007 (1995=100%)
In all other consumption categories elastic response to an income increase is characteristic (β >1) indicating a faster increase in consumption expenditure than that in the income. As it was pointed out by S. Lyons, K. Mayor, R. S. Tol (2009) , when the country reached a threshold level of income, consumers are able to spend more for consumption categories which are considered luxuries. According to our study the biggest rise in consumption, when the income increased by 1 %, was observed for education (1.9 %) and for recreation and culture (1.85 %). Considering the consumption response to prices it is observed that in Lithuania the negative elasticity coefficient was observed for furnishings and household equipment, recreation and culture also for clothing and footwear, indicating that consumption in these consumption categories during the analyzed period grew, while their prices decreased (Table 1) . Considering the consumption categories their response to an increase in prices was elastic i.e. the consumption increased more than prices fell down Only a response of consumption expenditure for housing (insignificant) and communication to an increase in prices was inelastic. Thus, the consumption in these categories increased slower, especially for housing than the prices did and it conveys that housing and communication are rather expensive and sensitive to price growth. Meanwhile the elastic response to prices was characteristic of restaurants and hotels (1.9 %). food and non-alcoholic beverage (2.1 %). transport (2.3 %). health (3 %). education (2.4 %) and of miscellaneous goods and services (4.5 %). These results display that in Lithuania the latter consumption categories were rather cheap and less sensitive to price growth. Despite the price growth citizens are tending to spend more particularly for miscellaneous goods and services (insurance. social security. etc.) health and education (Table 1) .
3.3. Implications for environmental impact due to alteration of household consumption expenditure structure in Lithuania Taking into consideration that for distinct consumption categories different environmental impact is characteristic (Kerkhof. Nonhebel. Moll 2009 , EEA 2010 , Feng. et. al. 2011 , ETC/SCP 2011 evaluation of changes of environment impact along with changes of consumption structure is important. Whereas in Lithuania the analysis of environmental impact of distinct consumption categories during the entire life-cycle was not performed. Results of the European Environmental Agency study (2010) based on input-output analysis were used for rough evaluation of the intensity of greenhouse gases and acidifying compounds emissions for distinct household consumption categories.
According to the results obtained from this evaluation (Table 2) it is evident that food and nonalcoholic beverages category is one of the most polluting consumption categories in possession of the highest emission intensities for both -green house gases and acidifying compounds. The consumption categories as transport and housing in regard to emissions of greenhouse gases and acidifying compounds could be attributed to a highly polluting consumption group as well. The residual consumption categories have moderate emission intensities. The lowest emission intensities were observed for education and miscellaneous goods and services.
Thus, referring to the EEA (2010) results, the rough environmental impact of aggregate Lithuanian household consumption in 1995 and in 2007 was evaluated. Evaluation was done for two scenarios. In the first (hypothetic) scenario it was presumed that the structure of consumption did not experience any changes and consumption in all categories grew up at the same rate as total consumption (stable structure). The second scenario is based on real growth of consumption categories and real changes in the structure during the period of 1995-2007. Changes in CO 2 (eq.) emissions for distinct household consumption categories related to changes in consumption structure (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) Regarding greenhouse gases (GHG) emissions it was estimated that in the case of a first scenario (stable consumption structure) along with an increase in general consumption the aggregate emissions of greenhouse gases would increase 2.7 times during the analyzed 1995-2007 period. In the case of a second scenario, (real changes in consumption structure) and referring to the EEA (2010) emission intensity, the growth of aggregate GHG emissions during the same time increased roughly about 2.3 times i.e. about 19 % less than in the case of stable consumption structure. Figure 6 indicates that along with changes in consumption structure the emissions of greenhouse gases decreased mostly for housing, whereas the consumption growth of this category was the lowest (Fig. 4) and the intensity of greenhouse emissions was one of the highest ( Table 2 ). The decrease in greenhouse gas emissions was also observed for food and non-alcoholic beverages and for restaurants and hotels by 1.5% and 0.1% respectively. However, changes in consumption structure caused an increase in GHG emissions for other consumption categories, particularly for transport. Nevertheless, it did not offset decrease in greenhouse emissions which occurred between two scenarios for housing, food and beverage also for restaurants and hotels. Changes of SO 2 (eq.) emissions for distinct household consumption categories related to changes in consumption structure (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) Regarding the emissions of acidifying compounds, changes in consumption structure resulted in decrease in their emissions roughly by 6 %. The biggest decrease in AC emissions similar to the case of GHG was observed for housing and food and beverages consumption categories and the biggest increase -for transport.
Conclusions
During the period of 1995-2007 the household consumption in Lithuania rose up by 2.7 times. A substantial growth in consumption expenditure was observed to luxuries as recreation and culture (7 times), education (6 times) and slowest growth -to necessities as food and non alcoholic beverages, housing.
Different growth in distinct household consumption expenditure categories has determined the consumption structure changes in Lithuania. Thus, during the analyzed period Lithuania converged towards the Old Member States by two thirds in household consumption structure categories.
Response of most consumption categories considered as necessities (food. housing. etc.) to growth in the income was inelastic i.e. consumption of these categories grew up slower than income. On the contrary, in consumption categories which are considered luxuries (recreation and culture. miscellaneous goods and services. education) elastic response to the income increase was characteristic and the consumption in these categories grew up faster than the income.
In general, during the analyzed period in Lithuania significant growth was typical of consumption categories with lower environmental impact. Referring to the EEA study (2010) the changes in consumption structure decelerated an increase in emissions of greenhouse gases roughly by 19 % and acidifying compounds by 6 % during [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] 
